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LOCATION-BASED BOOKMARKS 

BACKGROUND OF THE INVENTION 

The present invention relates to using a location aware device. 

A device can be made location aware in a variety of ways. The device can include an 
embedded apparatus for determining location, such as a GPS receiver, an inertial navigation 
system (INS), or a triangulation system based on characteristics of wireless signals such as 
signals transmitted by cell phone station antennas. Altematively, the device can have an 
interface to interact with an extemal location-determining system that determines the 
device's location based on a signal received from the device, for example, by triangulation. 
Location aware devices exist that are capable of recording a location and of associating a 
textual name with the recorded location. 

SUMMARY OF THE INVENTION 

The present invention provides methods and apparatus, including computer program 
products, for recording and recaUing data associated with a location. 

In general, in one aspect, a method in accordance with the invention includes using a 
location aware device to determine a current location. The method includes recording and 
storing a location bookmark for the current location using the location aware device. A 
location bookmark has a bookmark location and bookmark content, the bookmark location 
being the current location and the bookmark content including data associated with the 
current location. The method includes detecting at some later time that a location of the 
location aware device is within a specified proximity to the bookmark location and that a 
user-defined condition is satisfied by the bookmark content, and automatically notifying a 
user of the location aware device of the location bookmark. 

In general, in another aspect, the invention features a device including a means for 
determining a current location of the device and a means for obtaining data associated with 
the current location of the device. The device further includes a means for recording a 
location bookmark, a means for storing the location bookmark, ^d a means for retrieving the 
location bookmark from storage. The device includes a means for determining that the 
device is close to the bookmark location of a previously-stored location bookmark and that a 
user-defined condition is satisfied by the bookmark content, and automatically notifying a 
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user of the device of the previously-stored location bookmark. 

Embodiments can include one or more of the following. The means for determining a 
current location can include a receiver for receiving a wireless data transmission indicating 
the current location transmitted by a server in a cellular network that used a signal received 
by a cellular tower from the location aware device to determine a geographic location of the 
location aware device based on the signal, or a global positioning system receiver. The 
means for obtaining data can include a digital camera, voice recorder and keypad. The 
means for recording a location bookmark can include a memory element incorporated in the 
device. The memory element can be a volatile semiconductor memory or a non-volatile 
semiconductor memory or a microdisk. The means for storing the location bookmark can 
include a transmitter for transmitting the bookmark to a remote server. The means for 
retrieving the location bookmark can include a receiver for receiving the location bookmark 
from storage. The means for determining that the device is close to the location of a 
previously-stored location bookmark can include a processor programmed to compare the 
current location of the device with the bookmark locations of a set of previously-stored 
location bookmarks in reference to user-defined radius of interest. The means for 
determining that a user-defined condition is satisfied by the bookmark content can include a 
processor programmed to query the bookmark content of a set of previously-stored location 
bookmarks in reference to a user-defined condition. 

In general, in another aspect, the invention features a device including a means for 
determining a current location of the device. The device fiirther includes a means for 
retrieving a location bookmark from a set of previously-stored location bookmarks, a 
location bookmark including a location and data associated with the location, and a means 
for determining that the device is close to the location of a previously-stored location 
bookmark and that a user-defined condition is satisfied by the data associated with the 
location and automatically notifying a user of the device of the previously-stored location 
bookmark. 

In general, in another aspect, the invention features a system including a device 
operable to determine a current location of the device, a set of location bookmarks, a 
processor programmed to determine whether the device is close to the bookmark location of 
a location bookmark in the set of location bookmarks and whether a user-defined condition is 
satisfied by the bookmark content, and a means for automatically notifying a user of the 
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device that there is a location bookmark having a bookmark location close to the current 
location of the device and having bookmark content satisfying a user-defined condition. The 
processor is programmed to determine whether the device is close to the bookmark location 
by comparing the current location of the device with the bookmark locations of the set of 
location bookmarks in reference to a user-defined radius of interest, and whether a user- 
defined condition is satisfied by the bookmark content by querying the bookmark content of 
the set of location bookmarks in reference to a user-defined condition. In another aspect, the 
device included in the system can include a means for receiving a set of location bookmarks, 
and the device can include the processor and the means for automatically notifying a user of 
the device that there is a location bookmark having a bookmark location close to the current 
location of the device and having bookmark content satisfying a user-defined condition. 

The invention can be implemented to reahze one or more of the following 
advantages. Data captured at a location can be conveniently coupled with accurate location 
information. A location aware device can bookmark a location of interest to a user of the 
device, while the user and the location aware device are at the location, and the user can be 
notified of the location of interest upon returning to, or close to, the location. The location 
aware device can retrieve recorded location bookmarks for review by the user, to make use of 
data captured while at a bookmark location. Applications of the invention are diverse, 
including use in accident investigation for mapping an accident scene and use in the travel 
industry for providing self-guided tours. 

The details of one or more implementations of the invention are set forth in the 
accompanying drawings and the description below. Other features and advantages of the 
invention will become apparent from the description, the drawings, and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a flowchart of steps for recording a location bookmark in accordance with 
the invention. 

FIG. 2 is a flowchart of steps for recaUing a location bookmark in accordance with 
the invention. 

FIG. 3 is a schematic block diagram of a location aware device for recording and 
recalling location bookmarks in accordance with the invention. 

Like reference symbols in the various drawings indicate like elements. 
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DETAILED DESCRIPTION 

FIGS. 1 and 2 show steps that can be performed by a user and a location aware device 
in recording and recalhng a location bookmark. A user of a location aware device can 
request the creation of a location bookmark for a current location of the device (102). This 
can be done through any form of user interface available on the device. A location bookmark 
includes a geographic location and bookmark content, which are associated with each other 
to define the bookmark. Optionally, a location bookmark can include other kinds of 
information, for example, the time when the bookmark was made. 

The location part of a location bookmark may, for the sake of clarity, be referred to as 
the bookmark location. When the device creates a location bookmark for its current location, 
the bookmark location is the current location of the device at that time. Bookmark content is 
data that the bookmark associates with the location. The device determines the current 
location of the device (104) and obtains bookmark content (106), either automatically or by 
receiving input from the user. The location and bookmark content are then recorded by the 
device as the location bookmark (108). Optionally, the location bookmark can be stored or 
archived outside the device (110). For example, the bookmark, or multiple bookmarks, can 
be uploaded fi-om the device to a database for use by the user on the same or different 
location aware devices. 

The device, being location aware, can detect at a later time its current location (202) 
and determine whether the device is at, or within a specified proximity to, the bookmark 
location of a previously-recorded location bookmark (204). The proximity condition can be 
set by the user. The proxunity condition can optionally be qualified by one or more 
user-defined conditions (204). If a location bookmark satisfies the proximity and any content 
conditions, then, as a user-selectable option, the device can automatically notify the user of 
the device of existence of the location bookmark (206). The device can then retrieve the 
location bookmark or bookmarks that satisfy the conditions (208) for presentation to the user, 
either automatically or in response to a user request. 

A location can be represented in any convenient form, including latitude and 
longitude or Universal Transverse Mercator (UTM) coordinates. A location can be 
represented with reference to any grid or other system for defining a location. Additionally, 
an elevation of tiie geographic location can be included as part of a bookmark location. 
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In addition to being represented as a point, a location can optionally be represented as 
an area, in which case a test for proximity would be satisfied when the device is within the 
area or within a user-defined or device-defined distance fi-om liie area. Optionally, a single 
bookmark can have its location represented in multiple forms - for example, both as a point 
on a longitude and latitude grid and as an area defined by a landmark - or at multiple levels 
of precision - for exanple, at the National Mall and at the Lincohi Memorial, the Lincohi 
Memorial defining a smaller area within a larger area defined by the National Mall. 

In one implementation, the location aware device can display a map on a user 
interface indicating a current location of the device to a user and displaying the surrounding 
area. Optionally, the user can control the display of the map to either zoom in or zoom out to 
show differing degrees of detail and surrounding area. The user can use the map to define a 
bookmark location. For example, the user could use a stylus to trace an area directly onto the 
map, which traced area would define the bookmark location. In this manner, a user could, 
for example, define a bookmark location as an area defined by a landmark. 

Bookmark content can include any kind of content tiiat can by captured by or 
provided to tiie location aware device. Thus, depending on the capabilities of the device, the 
bookmark content of a location bookmark can include multimedia content, for example, still 
images, video recordings, voice and sound recordings and text. The bookmark content of a 
location bookmark can also include descriptive content, for example, text data or voice 
recordings describing the current location, for example, a street address or name of a business 
at the location; describing tiie time of recording tiie location bookmark; describing the 
environmental conditions at the time of recording; or describing tiie multimedia content, for 
example, a description of an image captured at the location. The descriptive content can be 
generated automatically, for example, from information received electronically by tiie device 
firom a local transmitter, firom a Web site accessed by the device through a wireless 
connection, for example, a WAP (Wireless Apphcation Protocol) connection, or fi:om a 
clock maintained by the device. The descriptive content can also be derived fiom a 
speech-to-text conversion of information provided orally to tiie device by tiie user through a 
microphone, which can be connected to tiie device directly or tiirough a wireless connection, 
for example, through a Bluetootii™ connection. 
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Bookmark content can be represented in a location bookmark either in direct form, or 
in the form of pointers or links that can be followed to obtain the content, either fiom storage 
in the device or remote from the device, or in a combination of both forms. 

As shown in FIG. 3, in one implementation, a location aware device 300 for 
recording and recalling location bookmarks performs the following functions. It determines 
a current location of the device, obtains bookmark content, stores location bookmarks in the 
device, and identifies and retrieves bookmarks that satisfy proximity and content conditions. 
These functions are performed by or under control of a bookmark program 302, implemented 
as an application running on an embedded processor and operating system in the device, in 
response to user requests. 

The program has a location module 304 that determines a current location of the 
device using an embedded location-determining device, for example, a GPS receiver 306 or 
an INS. Alternatively, or in addition, the device 300 can be implemented to receive location 
information from an external source. For example, the device can be implemented with a 
receiver capable of receiving a wireless data transmission indicating the location of the 
device from a remote location-determining device, e.g., a server in a cellular telephone 
network that uses a signal received by a cellular tower antenna or antennas from the device to 
determine the geographic location of the device based on the signal. 

The location module can determine and identify the current location with reference to 
one or more default or user-selected coordinate systems, grids, or reference maps. Thus, 
location can be determined and represented using latitude and longitude, universal transverse 
mercator (UTM), or other conventional geographical coordinates. In addition, the module 
can optionally identify location with respect to a grid or with respect to areas defined by a 
map provided or selected by a user, identifying the current location as being at a grid location 
on the map or in one or more areas defined on the map (for example, neighborhoods, 
districts, parks, or places of interest) or at a landmark or other site defined on the map. 
Optionally, a m^ can be used that defines for particular sites respective areas within which 
the device will be considered to be at the site, or tiie user or device can specify a distance for 
that pmpose. 

The program obtains bookmark content from one or more input devices, which can be 
either internal devices 310 or external devices 312. Example input devices include a still 
digital camera, a video camera, a clock, a microphone, or a keypad or touch sensitive screen. 
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either integrated into or attached to the device 300. The user can use such devices to obtain 
content. A built-in or external display device and a keypad or touch sensitive screen allows a 
user to interact with the device 300 over a user interface, for example, a graphical user 
interface or a menu based user interface. Optionally, the program 302 can be configured to 
receive content through a communications interface 322 and communications network 324 
from a remote content site 314, for example, a Web site that provides current weather 
information for a requested location. Optionally, tilie device can be implemented to support 
the WAP and WAP services, for example, version 2.0 of the WAP, so that the device 300 
supports a WAP microbrowser and interactions with WAP-based Web applications, 
including appUcations that push information to the device 300 as a client, and in particular, 
applications that do so in response to receiving the location of the device. 

The program 302 stores location bookmarks in a local memory 330 of the device 300 
that is used as a local store for location bookmarks. The local memory can be a volatile 
semiconductor memory, a non-volatile semiconductor memory, a microdisk, or any other 
form of memory. It is advantageous for the local memory to be persistent in the sense that it 
maintains its data even in the absence of power. 

Optionally, location bookmarks can be stored outside the device 300, or received 
from outside the device 300. hi one implementation, the device 300 has a data 
communications interface, e.g., an interface complying with the USB (Universal Serial Bus) 
version 1.1 or version 2.0 specification or the IEEE (Institute of Electrical and Electronics 
Engineers) 1394 standard, so that tiie device can be connected as a peripheral to a host 
device, for example, a personal computer. A program on the host device is provided to read 
location bookmarks from the device 300, to store location bookmarks on the host device or 
elsewhere, and to store or restore location bookmarks on the device 300. This host program 
can optionally provide ftirther services, such as allowing a user to edit, catalog, and share 
location bookmarks, as well as to obtain location bookmarks from third parties, e.g., third 
party travel services. The ftinctions of a host program can also be implemented in a 
Web-based application, for example, an application delivered by an ASP (AppUcation 
Service Provider), which can maintain a remote store of location bookmarks 332 for the user. 
In a further alternative, the device 300 can be programmed as a host device to which a USB, 
IEEE 1394, or other storage device is connected as a peripheral device. 
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The program 302 can be implemented to allow the user to manage location 
bookmarks in one or more ofthe following ways. The user can archive bookmarks. The 
user can delete bookmarks. The user can organize bookmarks into categories for later 
searching and retrieval. The user can add annotations to bookmarks, which can be used for 
searching and retrieval. The user can edit bookmarks to add content to, or delete content 
from, bookmarks. 

The device 300 can notify the user when the user has arrived at a bookmark location, 
for example, by emitting an audible signal, by causmg the device to vibrate, or by flashing a 
visual signal. The device can receive input from a user defining the proximity and content 
conditions, if any, that a previously-stored location bookmark must satisfy before the device 
300 should notify the user about the location bookmark. The user can define a proximity 
condition by specifying a radius of interest to determine whether the user is at a bookmark 
location. The user can also defme a content condition that must be satisfied by tiie bookmark 
content of tiie previously-stored location bookmarks. For example, the content condition can 
require that location bookmarks only be retrieved if they contam a certain type of multimedia 
content, such as an image. As another example, the content condition can require that a 
location bookmark only be retiieved if the location bookmark contains bookmark content 
about a restaurant at the bookmark location. 

The program 302 searches the location bookmarks stored in the local memory 330 to 
determine whether the current location ofthe device 300 satisfies the proximity condition, 
tiiat is, whether the device is considered to be at a bookmark location for one or more ofthe 
bookmarks. Optionally, the program can be implemented to perform bookmark searches, or 
to cause searches to be performed, on remotely stored location bookmarks, either 
automatically or in response to a specific user request. As a ftirther option, the program can 
be implemented to receive location bookmarks from a remote application or server for 
locations in the general vicinity of the device 300, eitiier by request or as pushed information, 
based on location information provided by the device 300 to the remote ^plication or server. 
Such trMismitted bookmarks can advantageously be used to provide current information 
about special offers or events taking place where tiie user is located. 

Having been notified that the device 300 is at a bookmark location, the user can 
review bookmark content of the location bookmarks for the location through the output 
devices that are part of, or attached to, the location aware device 300. If there are multiple 
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bookmarks for the location, they can optionally be displayed by bookmark location, by 
proximity of location, by specificity of location, by subject matter of the bookmark content, 
or chronologically by time of recording the location bookmarks. 

A location aware device can be implemented to use pre-recorded location bookmarks. 
For example, a commercial travel company can provide location bookmarks for tourist 
attractions found in a particular city, which can be made accessible to anyone with a location 
aware device, either for downloading to the device or for remote access. In another example, 
a venue, for example a zoo or a convention center, can provide visitors with a location aware 
device that can communicate with a server that stores a set of location bookmarks for 
exhibits or attractions. The venue can also provide its bookmarks to visitors for use in 
location aware devices belonging to the visitors, so that a visitor can including the 
bookmarks in the visitor's own collection. 

A variety of portable devices can be implemented as location aware devices in 
accordance with the invention, for example, mobile telephones, personal digital assistants 
(PDAs), digital still cameras, digital video cameras, handheld and other personal computers, 
and digital audio players. In addition, the invention can be implemented as part of or as an 
addition to user electronics such as radios, GPS devices, and cell phones of automobiles, 
motorcycles, and other vehicles. 

The processes performed by the invention can be implemented in digital electronic 
circuitry, or in computer hardware, firmware, software, or in combinations of them. 
Apparatus of the invention can be implemented in a computer program product tangibly 
embodied in a machine-readable storage device for execution by a programmable processor; 
and method steps of the invention can be performed by a programmable processor executing 
a program of instructions to perform functions of the invention by operating on input data 
and generating output. The invention can be implemented advantageously in one or more 
computer programs that are executable on a programmable system including at least one 
programmable processor coupled to receive data and instructions from, and to transmit data 
and instiiictions to, a data storage system, at least one input device, and at least one output 
device. Each computer program can be implemented in a high-level procedural or 
object-oriented programming language, or in assembly or machine language if desired; and 
in any case, the language can be a compiled or interpreted language. Suitable processors 
include, by way of example, both general and special purpose microprocessors. Generally, a 
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processor will receive instructions and data from a read-only memory and/or a random access 
memory. The essential elements of a computer are a processor for executing instructions and 
a memory. Generally, a computer will include one or more mass storage devices for storing 
data files; such devices include magnetic disks, such as internal hard disks and removable 
disks; magneto-optical disks; and optical disks. Storage devices suitable for tangibly 
embodying computer program instructions and data include all forms of non-volatile 
memory, including by way of example semiconductor memory devices, such as EPROM, 
EEPROM, and flash memory devices; magnetic disks such as internal hard disks and 
removable disks; magneto-optical disks; and CD-ROM disks. Any of the foregoing can be 
supplemented by, or incorporated in, ASICs (application-specific integrated circuits). 

To provide for interaction with a user, the invention can be implemented on a 
computer system having a display device such as a monitor or LCD screen for displaying 
mformation to tiie user and a keyboard and a pointing device such as a mouse or a trackball 
by which the user can provide input to tiie computer system. The computer system can be 
programmed to provide a graphical user interface through which computer programs interact 
with users. 

The invention has been described in terms of particular embodiments. Other 
embodiments are within the scope of the following claims. For example, steps of tiie 
invention can be performed m a different order and still achieve desirable results. 

What is claimed is: 
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